Pulmonary diseases are well documented and diverse in almost any patient with human immunodefi ciency virus (HIV) infection at clinical stage 3 and 4, and greatly contribute to their morbidity and mortality (1) (2) (3) (4) (5) .
Infection with HIV is well-known to cause immunological changes in the lung. In addition to the loss of CD4+ T cells, a lymphocytic alveolitis with CD8+ T cells, activation of pulmonary macrophages, and increased production of cytokines can all be seen, leading to progressive impairment in both cellmediated and humoral immunity (3) . The most common HIV-related pulmonary diseases are active pulmonary tuberculosis (TB) (6) (7) (8) , Pneumocystis jirovecii pneumonia (9-12), non-specifi c interstitial pneumonitis (3, 5) , disseminated mycobacteriosis primarily due to Mycobacterium avium complex (2, 3), Kaposi's sarcoma with pulmonary involvement (13, 14) , Cryptococcus neoformans infection (14) (15) (16) , and Cytomegalovirus pneumonia (3, 4, 17) . HIVrelated lung diseases are also a prognostic factor for poor patient survival (2, 3, 18) . It is not unusual that patients who are not aware or known to be HIV-infected are fi rst examined and hospitalised by respiratory medicine specialists. These healthcare workers (HCWs) are in the forefront of diagnostic and therapeutic procedures, assisting patients prior to diagnosis.
Croatia is considered to have a low-level HIV epidemic. In 2010, the Croatian National Institute of Public health reported that men who have sex with men bore the highest burden of HIV epidemic in Croatia (48.5 %) followed by heterosexuals with nonsteady partners at high risk of HIV infection (24.2 %), heterosexuals with steady HIV-infected partners (11.9 %), injecting drug users (7.7 %), haemophiliacs (1.8 %), children of HIV-infected mothers (1.4 %), and recipients of infected blood derivatives (0.4 %) (19) . According to the same source, for 4.2 % of the infected persons the route of transmission was unknown. In Croatia, HIV/AIDS (acquired immunodefi ciency syndrome) have been monitored since the fi rst documented cases in 1985. Between 1985 and 2009, there were 792 cases of HIV infection, 301 of which progressed to AIDS. Of the 792 patients, 164 died. The annual AIDS incidence is less than 4 per 1 million inhabitants, with an average of 15 new cases every year over the last ten years (19) .
Occupational exposure to bloodborne viruses is very common. Exposure of HCWs to HIV-infected blood, fl uids and tissues involves documented risk of HIV-transmission. Even though hospital transmission is uncommon, it involves serious implications and deserves full public health attention (20) . Measures against hospital infection from patients with unknown risk factors are not always strictly followed by HCWs, particularly in countries with low-level HIV epidemic such as Croatia.
This article brings our experience with patients with AIDS who arrived to Split University Hospital Lung Diseases Department from 1999-2008, mainly with progressive dyspnoea and unknown HIVinfection.
It is our hospital practice to ask all patients to sign a consent form for any diagnostic test or procedure found to be needed. Therefore, these patients were not informed that they needed HIV testing before the actual tests was done.
As soon as HIV-infection was confirmed, the patients were referred to the HIV/AIDS Department of the Zagreb University Hospital for Infectious Diseases.
CASE REPORTS

Case one
A 56-year-old patient, engineer, married, father of two, smoker, who did not drink arrived to the department with a two-month history of fever, sweat, non-productive cough accompanied by progressive dyspnoea, and weight loss. The fi rst chest X-ray showed no pathological changes (Figure 1 ). Suspicion fell on pulmonary TB or a malignant process with infi ltrative growth in the bronchial wall, which do not show on standard X-ray. For this reason, the patient underwent fi berbronchoscopy (FBSC), which found a mass of thick, sticky, purulent secretion in all bronchial tubes bilaterally. The patient refused to undergo transbronchial lung biopsy. The biogram of the bronchial aspirate was sterile and the microscopy for M. tuberculosis negative, as well as the subsequent Loweinstein media culture. In the following 10 days the patient's condition dramatically deteriorated, and he developed severe dyspnoea. Accidentally, the patient admitted to have travelled to Tanzania twice for business over the last 20 years. This raised suspicion of HIV infection, and the patient underwent HIV testing, which turned out positive. HIV explained progressive dyspnoea and weight loss. The clinical stage of infection was probably 4. Only at that point did the patient confess that he had multiple contacts with sex workers in Africa. His wife was also HIVinfected, but had been symptom-free for many years.
Case two
A 32-year-old married male patient, a driver, father of one, presented with a two-month history of intermittent fever, progressive diffi culty breathing, non-productive cough, and on a few occasions, haemoptysis. The patient was admitted with a diagnosis of suspected pulmonary TB. Chest X-ray showed a somewhat more pronounced lung interstitium, bilaterally basal, with a more homogeneous structure pericardially on the right side ( Figure 2 ). Since macroscopic bronchoscopy was normal, a transbronchial lung biopsy was done in the lower right lobe. A second biopsy for the immunohistochemical analysis of the lung was suggested since the pathologist suspected vasculitis on the basis of histopathological changes of unknown aetiology in the blood vessels of the lung interstitium. While waiting for the histopathology results of the second FBSC, the patient developed extreme breathlessness, aphthae and candidiasis in the oral cavity. At this point, he became suspect of HIV infection, and the HIV test turned out positive. Repeated transbronchial lung biopsy showed a dilated lung interstitium with thick fi brin deposits laden with Pneumocystis jirovecii (Figure 3 ). The infection was at clinical stage 4. He admitted his highrisk heterosexual behaviour only after the diagnosis was made.
Case three
A 28-year-old married female patient, a housewife and a mother of two, who lived on an island, presented with a history of dyspnoea for several weeks, intermittent fever with temperature up to 38 °C, and non-productive cough. Three days before hospital admission, she coughed up blood. The patient was examined in the outpatient unit; chest X-ray showed no pathological changes in the lung (Figure 4 ). Of her own initiative, the patient underwent computed tomography (CT) of the chest, which showed a slight diffuse infi ltration in the lung interstitium, which is colloquially referred to as "frosted or ground glass" ( Figure 5 ). Pneumocystis jirovecii pneumonia was suspected and HIV testing was positive. The infection was at clinical stage 4. Later it was found that she had multiple sexual partners.
Case four
A married, unemployed, female patient, mother of three, whose husband worked as a construction worker, was admitted to the hospital in a severe condition with widespread right-sided pneumonia ( Figure 6 ). From haemoculture we isolated Streptoccocus pneumoniae and the patient was given antibiotics intravenously, according to the antibiogram. Despite therapy, the patient's clinical condition deteriorated; she remained febrile, developed severe dyspnoea, and expectorated pus mixed with blood. The X-ray showed progressive infi ltrates with decay of the pulmonary parenchyma and cavity formation ( Figure 7) . FBSC was performed twice, since a concomitant infection with tuberculosis or a decayed malignant process were suspected. Multislice computed tomography (MSCT) showed decayed cavities of varying size in the right lung and "frosted glass" infl itrates in the lung interstitium. HIV testing, which was positive, was performed only after the patient developed stomatitis with aphthae. HIV infection was at stage 4. Her husband was HIVinfected, as well as two of her three children, the oldest and the youngest. It was later found that her husband had contacts with sex workers while he was working abroad.
Case fi ve
A 31-year old male patient, who was employed as a choreographer and travelling actor and had lived abroad, presented with extreme cachexia, fever, severe dyspnoea and pallor, but was conscious and responsive. Chest X-ray revealed multiple infi ltration with larger and minor cavities in the pulmonary tissue (Figure 8 ), which raised suspicion of widespread caseocavernous pulmonary TB. Given the patient's diffi cult clinical condition and the information that he had lived abroad for many years in artistic circles and leading a specifi c lifestyle, the patient was tested for HIV, which proved positive. Only then did the patient admit that he had been suffering from AIDS. In the meantime, which turned out to be about fi ve years, he was referred by his family doctor and medical staff from one health centre and laboratory to another, where he did a series of blood tests, all the time concealing his disease and wasting substantial amounts of time and medical resources and putting HCWs at risk. On admission, he suffered from the HIV wasting syndrome and 26 hours later he passed away. He was a high-risk heterosexual.
DISCUSSION
Many authors have reported dyspnoea and pulmonary manifestations in patients with HIV infection at clinical stage 3 and 4 (4-17). The disease may start with common respiratory diffi culties, such as non-productive cough, haemoptysis, and dyspnoea.
All of our patients presented in this paper had AIDS at the time of admission to the hospital. Four were not aware of the disease, and one concealed it. Before HIV testing, we did not take a detailed history of sexual behaviour. Instead, our HCWs spent a few weeks in intensive examinations and treatment before diagnosing HIV infection or AIDS.
In the cases described above, no strict safety measures were applied by the medical staff when examining these patients. Since other symptoms, apart from haemoptysis, are neither typical nor specifi c, these patients usually underwent bronchoscopy. This is a test which can expose the bronchoscopy team to infectious agents through blood, particularly when transbronchial lung biopsy is taken, if standard precaution is not followed. Another threat is if a patient coughs up blood at staff performing bronchoscopy, particularly in local anaesthesia, as the distance between the person performing bronchoscopy and the patient is only 30 cm to 50 cm. Another diagnostic procedure that can cause bleeding and put a HCW at risk is FBSC with lung biopsy. Two of our patients underwent FBSC twice and three once, totalling eight procedures that involve risk of HIV-infection. Taggart et al. (21) have noted that HIV-infected patients undergo between one and six bronchoscopies during follow-up. Of all their HIV-infected patients requiring bronchoscopy, 25 % to 40 % were new to the healthcare system. This issue has also been addressed by O'Neil who claims that there are many HIV-infected patients who are either unaware of or choose to ignore their infection, and who will present late in the course of their illness (2) According to the US Centers for Disease Control and Prevention (22) , percutaneous injury (e.g., a needlestick or cut with a sharp object) or contact of the mucous membrane or nonintact skin with blood, tissue, or other body fluids that are potentially infectious might place HCWs at risk of HIV infection. Semen and vaginal secretions might be infectious, but have not been implicated in occupational transmission from patients to HCWs so far. The risk of HIV transmission from the cerebrospinal fl uid, synovial fl uid, pleural fl uid, peritoneal fl uid, pericardial fluid, and amniotic fluid is unknown, although these fl uids considered potentially infectious. Some of the body excretions such as faeces, urine, sputum, nasal secretion, saliva, sweat, tears, and vomit are not considered potentially infectious, unless they are visibly bloody and it has been estimated that the risk of HIV transmission is low.
Bell (23) suggests that the average risk of HIV transmission through percutaneous exposure to infected blood is about 0.3 % and through mucousmembrane exposure about 0.09 %, based on an Italian study (24) . Despite some evidence (25) , no estimation has been made so far as to HIV transmission through nonintact skin, but it is believed to be lower than from mucous-membrane exposure (25) . The risk of transmission through exposure to fl uids or tissues other than HIV-infected blood also has not been estimated so far, but it is probably lower than for blood exposures (27) . In addition, the likelihood of transmission substantially depends on how infectious is the source and how susceptible the exposed (28) .
It is therefore reasonable to assume that during bronchoscopy, HIV can be transmitted through the conjunctiva, unless the person performing it is wearing glasses or other protective eyewear. Yet, to our knowledge, there has been no evidence of HIV infection of HCWs performing bronchoscopy, including FBSC, which in Croatia is not used in patients with confi rmed/ known HIV infection. However, exposure in a hospital setting and risk of infection are greater if patient's HIV status is unknown. We therefore recommend that all patients suffering from dyspnoea of undetermined aetiology, and not only those from high-risk groups, should immediately undergo HIV-testing. Moreover, HIV infection should be screened for even in the case of pleural and/ or pericardial effusion of undetermined aetiology (31, 32) .
Even though there is no argument that universal precautions can signifi cantly reduce the risk of HIV infection (33, 34) , they are not always followed to the letter (35) , as in the cases presented here. All our staff that had performed bronchoscopy were tested for HIV infection twice in 12 months and were negative. Regardless, we strongly advise that our colleagues closely follow the universal precautions (36, 37) . Effective incentives should help to address both organisational hurdles and individual attitudes to change behaviour in the desired direction (35) .
To conclude, occupational risk of HIV infection can effectively be addressed if patients with progressive dyspnoea are automatically tested for HIV as part of good clinical practice, even in a country with low-level HIV epidemic, and if HCWs strictly follow universal precautions.
